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Background of the Invention 

1 . Field of the Invention: 

The present invention relates to a gun for use in games and other 
applications. 

2. Description of the Related Art: 

The shooting is conventionally known as one of sporting events, as 
well as it is used by the army or the police. In ordinary shooting games, 
players typically fire live bullets toward a target to compete for the accuracy in 
a point on the target the bullets hit on the target. Guns for firing live bullets are 
classified as one which relies on explosion of gunpowder or as one which relies 
on pressure generated by a compressed air. 

It is desired however to use ray guns in shooting games instead of 
real guns, which require sufficient attention in handling, from a viewpoint of 
safety. Known ray guns include a gun for games which emits flash light, and a 
gun for practice which is used in combination with a computer to display hit 
points. In addition to those for games, there are also simplified ray guns for 
use as toys. 

A real gun fires a live bullet by mechanically actuating a hammer or 
an equivalent member. Likewise, some ray guns turn on/off an electronic 
switch for mechanically actuating a like member to emit a light ray in a manner 
similar to a real gun, as disclosed in JP-07-174493-A. 

Some of such mechanically triggered guns require a preparatory 
manipulation which involves pulling the hammer or lever before firing a live 



bullet or emitting a light ray. This manipulation not only prevents continuous 
shooting but also makes it difficult for one-armed persons to use the 
mechanical gun. 

In contrast, there is an electronically triggered ray gun which turns 
on/off an electronic switch without intervention of a hammer or an equivalent 
member. Since this type of ray gun eliminates the need for manipulating the 
hammer or lever before emitting a light ray, it facilitates continuous shooting 
and permits one-armed persons to readily manipulate the ray gun. 

While the electronically triggered ray gun can facilitate continuous 
shooting and permit one-armed persons to readily manipulate the same, the 
ray gun does not generate sound or shock when it emits a light ray. 
Disadvantageously, the ray gun blunts the sensibility of players in games and 
the like because the players cannot recognize the emission of light ray when 
they pull the trigger. The same is true for air rifles and the like which hardly 
generate sound or reaction upon shooting a live bullet so that players 
experience difficulties in recognizing the firing of the live bullet. 

SUMMARY OF THE INVENTION 
It is an object of the present invention to provide a gun which is 
capable of permitting an operator to recognize when he pulls a trigger. 

To achieve the above object, the gun according to the present 
invention includes manipulating means manipulated by an operator, and 
shooting means for performing a shooting operation in response to a 
manipulation of the manipulating means, and further has control means and 
recognition information generating means. 

The control means is configured to detect a manipulation made by 



the operator to the manipulating means, and upon detection of the 
manipulation, controls the recognition information generating means to 
generate recognition information. The recognition information generating 
means generates the recognition information for permitting the operator to 

5 recognize that to the manipulating means has been operated. 

Thus, according to the present invention, upon detection of an 
operation of the manipulating means, the recognition information generating 
means generates the recognition information in response to a control signal 
from the control means which has detected the operation, thereby permitting 

10 the operator to recognize the manipulation. 

Also, the recognition information generating means may include a 
solenoid, and drive the solenoid in response to a control signal from the control 
means to bring associated members into impact against each other, thereby 
generating the recognition information. 

15 Thus, upon detection of an operation of the manipulating means, the 

recognition information generating means drives the solenoid in response to 
the control signal from the control means to bring the associated members into 
impact against each other to generate the recognition information, permitting 
the operator to recognize the manipulation through sound and/or vibrations. 

20 The above and other objects, features, and advantages of the 

present invention will become apparent from the following description with 
reference to the accompanying drawings which illustrate examples of the 
present invention. 

25 Brief Description of the Drawings 

Fig. 1 is a schematic diagram illustrating the configuration of a 
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shooting system according to one embodiment; 

Fig. 2 is a partially sectional side view generally illustrating the 
structure of a ray gun; 

Fig. 3 is a cross-sectional view illustrating the mechanical structure 

5 of a frame; 

Fig. 4 illustrates a sound generator when viewed from above (from 
above in Fig. 3); 

Fig. 5 illustrates the sound generator when viewed from a side (from 
the right in Fig. 3); 

10 Fig. 6 is a block diagram illustrating an electrical configuration of a 

light source and the frame; and 

Fig. 7 is a timing chart representing the operation of the ray gun 
according to one embodiment of the present invention. 

15 EMBODIMENTS 

One embodiment of the present invention will hereinafter be 

described in detail with reference to the accompanying drawings. Illustrated 

herein is a laser-based shooting system for a game or for practice in 

preparation for the game. 
20 Fig. 1 is a schematic diagram illustrating the configuration of the 

shooting system according to this embodiment. Referring to Fig. 1 , the 

shooting system comprises ray gun 1 , target device 2, and display device 3. 

Ray gun 1 emits a laser-based optical bullet toward target device 2 

in response to an appropriate manipulation of a player. The optical bullet is a 
25 laser signal which is emitted from ray gun 1 in stead of a live bullet in a real 

gun. The optical bullet is emitted when the player pulls a trigger of ray gun 1 . 



4 



Target device 2 detects a hit point of the optical bullet emitted from 
ray gun 1 . Target device 2 also generates an infrared-based timing signal 
over a predetermined angular range in front in order for ray gun 1 to recognize 
that it opposes target device 2. 

Display device 3 displays hit points on target device 2 of optical 
bullets emitted from ray gun 1 , a score calculated from the hit points, and the 
like. 

Fig. 2 generally illustrates the structure of ray gun 1 . Referring to 
Fig. 2, ray gun 1 comprises light source 1 1 , frame 12, and grip 13. 

Light source 1 1 is positioned in a portion corresponding to a barrel 
of a real gun. Frame 1 2 contains a trigger, and pertinent parts associated 
therewith in response to a manipulation of the trigger. Grip 1 3 is a portion 
grabbed by the player for shooting. 

Fig. 3 is a cross-sectional view illustrating the mechanical structure 
of frame 1 2. The cross-sectional view of Fig. 3 illustrates frame 1 2 viewed 
from one side of ray gun 1 . 

Referring to Fig. 3, frame 1 2 comprises first active lever 1 21 , trigger 
blade 122, second active lever 123, passive lever 124, switch 125, and sound 
generator 1 26 inside or outside of frame housing 1 2-1 . First active lever 1 21 
comprises free end lever 121-1 and proximal end lever 121-2. 

The trigger (trigger blade 1 22) is the portion manipulated by the 
player, such that the respective members operate in response to the 
manipulation. 

In an initial state in which the trigger (trigger blade 1 22) is not pulled, 
switch 125 is pushed by passive lever 124 to remain in on-state. 

As the player's finger applies a force on trigger blade 1 22, free end 



lever 121-1 rotates relative to proximal end lever 121-2. In response, second 
active lever 1 23 fixed to proximal end lever 121-2 rotates about shaft 1 27 in the 
counter-clockwise direction, causing tab 123-1 to push up passive lever 124. 
Passive lever 1 24 pushed by second active lever 1 23 rotates about shaft 1 28 
5 in the clockwise direction and moves away from switch 1 25, so that switch 1 25 
turns off. The on/off state of switch 125 is communicated to light source 1 1 
through a wire, not shown. 

Fig. 4 illustrates sound generator 126 viewed from above (from 
above in Fig. 3), and Fig. 5 illustrates sound generator 126 from one side (from 
10 the right in Fig. 3). 

Referring to Fig. 4, sound generator 126 comprises a solenoid, and 
has solenoid coil 41 , solenoid shaft 42, impact member 43, stopper 44, and 
return spring 45. 

Solenoid coil 41 is housed in a case, the diameter of which is larger 
15 than the length of solenoid shaft 42 in its operational direction, where the shaft 
is disposed such that its operational direction is perpendicular to the barrel of a 
gun, and the coil is supplied with a current which is controlled by controller 111. 
Solenoid shaft 42 extends through solenoid coil 41 and is movable by a 
magnetic force generated by solenoid coil 41 . The solenoid used herein has 
20 the diameter larger than the length in the operational direction because this 
type of solenoid generates better sound than a solenoid which is longer in the 
operational direction. The sound or vibrations generated by the solenoid is 
only required to be perceivable by the player who operates ray gun 1 . 
Excessively large sound could adversely affect other players. Also, 
25 excessively large vibrations would cause the player to move ray gun 1 out of 
the target, possibly missing the mark. Particularly, in training, it is necessary 
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to distinctively analyze a variety of causes for missing the mark, such as 
whether the player wrongly aimed at the target, whether the player was 
affected by a movement after he had pulled the trigger, and the like. In a 
game, on the other hand, the sound generated by the solenoid is preferably 

5 distinguishable from sound generated when a live bullet is fired from a real gun. 

Impact member 43, which is fixed at one end of solenoid shaft 42, 
impacts against the case of solenoid coil 41 by a movement of solenoid shaft 
42, thereby causing the solenoid to generate sound and small vibrations which 
serve as recognition information for permitting the player to recognize that the 

10 trigger has been pulled. Stopper 44, which is fixed at the other end of 

solenoid shaft 42, restricts movements of solenoid shaft 42 to prevent solenoid 
shaft 42 from coming off solenoid coil 41 . Return spring 45 resiliently returns 
solenoid shaft 42, which has been moved with a magnetic force, to the original 
position. 

15 As illustrated in Figs. 4 and 5, sound generator 1 26 is fixed in close 

proximity to frame housing 1 2-1 . Then, frame housing 1 2-1 is provided with 
recess 46 for disposing solenoid shaft 42 and stopper 44 therein. Also, as 
illustrated in Fig. 5, groove 51 is formed between sound generator 126 and 
frame housing 1 2-1 for receiving a wire which connects controller 1 1 1 with 

20 switch 1 25 and sound generator 1 26. 

Frame housing 12-1 should be in close proximity to sound generator 
1 26 to such an extent that the wire does not fall in the gap therebetween, and 
they may be in close contact with each other. Frame housing 12-1 and sound 
generator 1 26 are preferably in close contact because the sound and vibrations 

25 generated by sound generator 1 26 are transmitted to frame housing 1 2-1 . 
Also, recess 46 should be wide enough to prevent frame housing 12-1 from 
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coming into contact with solenoid shaft 42 and stopper 44 even if they move, 
and should be narrow enough to prevent the wire from slackening and falling 
therein. 

Fig. 6 is a block diagram illustrating the electrical configuration of 
5 light source 1 1 and frame 12. Referring to Fig. 6, light source 1 1 comprises 
controller 111, laser light emitter 1 1 2, and infrared receiver 113. Switch 1 25 
and sound generator 126 included in frame 12, and laser light emitter 112 and 
infrared receiver 113 included in light source 1 1 are connected to controller 111. 
Infrared receiver 1 1 3 receives an infrared signal sent from target 
10 device 2, and sends an extracted signal to controller 111. 

Laser light emitter 1 1 2 performs an emitting operation in accordance 
with instructions from controller 1 1 1 to emit laser light. Signals carried on the 
laser light include, in addition to the aforementioned optical bullet, a pulse 
signal which is periodically sent for tracking the point at which ray gun 1 aims. 
15 As solenoid coil 41 is applied with a current controlled by controller 

1 1 1 in sound generator 126, impact member 43 impacts against the case of 
solenoid coil 41 to generate sound and vibrations. 

Controller 1 1 1 controls laser light emitter 1 1 2 and sound generator 
126 based on inputs from infrared receiver 113 and switch 125. 
20 Fig. 7 is a timing chart representing the operation of ray gun 1 

according to this embodiment. Referring to Fig. 7, target device 2 sends 
infrared timing signal MCLK. Timing signal MCLK is a pulse signal having a 
pulse width of 400 fi sec, which is repeated at a cycle of 5 msec. 

When ray gun 1 and target device 2 are placed opposite each other, 
25 infrared receiver 1 1 3 of ray gun 1 receives infrared timing signal MCLK. 

Infrared timing signal MCLK received by infrared receiver 1 13 is detected by 



controller 111. 

As long as controller 1 1 1 is detecting infrared timing signal MCLK, 
ray gun 1 sends laser timing signal LDCLK irrespective of whether or not the 
trigger is being pulled. When controller 1 1 1 is not detecting infrared timing 

5 signal MCLK, ray gun 1 does not send laser timing signal LDCLK even if the 
trigger is pulled. This is intended to prevent the player from emitting laser light 
from ray gun 1 to a person by mistake. 

It should be noted that controller 1 1 1 of ray gun 1 internally 
generates timing signal LDCLK even if it does not detect infrared timing signal 

10 MCLK, but masks timing signal LDCLK so as not to emit an optical bullet in 
response. Even if ray gun 1 is not opposite target device 2, controller 1 1 1 
controls sound generator 1 26 to generate sound if the trigger is pulled. For 
example, during a game or in intermission of the game, the player can give 
blank shots while confirming manipulations on the trigger with the aid of the 

15 sound and vibrations generated by sound generator 1 26. 

Laser timing signal LDCLK is a pulse signal having the same 
repetition rate and pulse width as infrared timing signal MCLK. Laser timing 
signal LDCLK emitted from ray gun 1 is received at target device 2 as timing 
signal RCLK. Upon receipt of timing signal RCLK, target device 2 detects a 

20 point in the player sights of ray gun 1 in a pulse timing of timing signal RCLK 
when the receipt of a delay time from the sending of timing signal MCLK to 
timing signal RCLK is within 150 & sec. Target device 2 sends the detected 
aiming point to display device 3 in real time. Display device 3 records the 
aiming point received from target device 2 and displays the same in real time. 

25 In this way, display device 3 displays in real time a trajectory which reveals 
how the player is sighting ray gun 1 before he pulls the trigger to emit an 
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optical bullet. 

As the player now pulls the trigger (trigger blade 1 22) of ray gun 1 , 
switch 1 25 turns off. The transition of switch 1 25 from ON to OFF (transition 
of trigger signal Trigger from "L" to "H") is detected by controller 111. As 
trigger signal Trigger changes from "L" to "H," controller 1 1 1 sends trigger 
characters (Tr Char 1-3) during intervals of pulses of laser timing signal LDCLK 
if controller 1 1 1 has detected timing signal MCLK. 

Trigger characters Tr Char 1 -3 provide three pulses of timing signal 
LDCLK with different characters, respectively. Three characters are sent from 
ray gun 1 to target device 2 indicating that the player has pulled the trigger of 
ray gun 1 , with the intention to prevent a failure in reading the characters due 
to noise such as external light or to prevent erroneous recognition of external 
light as the characters. Each of the characters is sent within 1 .04 msec in a 
timing delayed by 1 .04 msec from timing signal LDCLK. 

Trigger characters Tr Char 1 -3 are detected by target device 2. On 
condition that at least two characters are detected from among the three 
characters, target device 2 recognizes a hit point as an aiming point which is 
detected at a timing pulse immediately before trigger character Tr Char 1 in 
timing signal RCLK, and communicates this information to display device 3. 

Display device 3 records and displays the received hit point received 
from target device 2. 

Next, controller 1 1 1 applies a current to solenoid coil 41 of sound 
generator 1 26 to generate sound and small vibrations from sound generator 
126 before the next pulse timing after third trigger character Tr Char 3 has 
been sent. The sound generator 1 26 is driven after trigger characters Tr Char 
1-3 have been sent because a large power consumption of the solenoid could 
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disable controller 1 1 1 to send trigger characters Tr Char 1 -3 after the sound 
and small vibrations have been generated from sound generator 126. The 
sound generated by sound generator 126 permits the player to recognize that 
an optical bullet has been emitted. 

5 Generally, ray guns for games preferably operate with built-in 

batteries because cables connected to the ray guns would cause players to 
miss the mark, so that ray gun 1 of this embodiment is also powered by a built- 
in battery which may be contained, for example, in light source 1 1 . However, 
a large power consumption is required to drive the solenoid, so that if the 

10 solenoid is actuated before the trigger characters are sent, the battery can be 
used up for driving the solenoid, resulting in a failure in sending the trigger 
characters. Alternatively, even if a large power consumption is not required 
for driving the solenoid, a small amount of remaining power in a battery could 
also disable controller 1 1 1 to send the trigger characters after the sound and 

15 vibrations have been generated. Ray gun 1 of this embodiment prevents such 
a failure in sending the trigger characters. 

As described above, according to ray gun 1 of the foregoing 
embodiment, as switch 125 detects that the trigger has been pulled, a laser- 
based optical bullet is emitted from laser emitter 1 12 to target device 2, and the 

20 solenoid in sound generator 126 is driven to generate impact sound, thereby 
permitting the player to recognize that the optical bullet has been emitted. 

Also, according to ray gun 1 of the foregoing embodiment, since the 
solenoid of sound generator 126 is driven after an optical bullet has been 
emitted from laser light emitter 112, sound generator 126 can generate the 

25 sound without fail in response to the emitted optical bullet. 

Since the solenoid used in the ray gun 1 of this embodiment has the 
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diameter larger than the length, sound generator 126 can generate highly 
perceivable sound which permits the player to clearly recognize the emission of 
an optical bullet. 

Since the solenoid is disposed such that the operational direction of 
the associated shaft is perpendicular to the barrel, the solenoid larger in the 
diameter direction can be effectively contained in the housing, thereby making 
ray gun 1 compact. 

Further, according to ray gun 1 of the foregoing embodiment, since 
impact member 43 is brought into impact against the case of solenoid coil 41 to 
generate sound and small vibrations, sound generator 1 26 is simple in 
placement and structure and is readily manufactured. 

While the foregoing embodiment has shown an example in which 
three characters are sequentially sent as the trigger character, the present 
invention is not limited to three characters. Any number of characters may be 
sent as long as this will not cause erroneous detection or failure in detection. 

Also, while ray gun 1 of the foregoing embodiment employs a 
solenoid which has the diameter larger than the length in the operational 
direction, a solenoid which has the length larger than the diameter may be 
used as long as it can generate good sound. 

While preferred embodiments of the present invention have been 
described using specific terms, such description is for illustrative purposes only, 
and it is to be understood that changes and variations may be made without 
departing from the spirit or scope of the following claims. 
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